Abstract
Living standards are characterized as the sum of utility values of material, cultural, social and moral, which has a population in a given time and space to meet the necessities of life available and the conditions under which satisfy these needs and create a way of life. To measure living standards can be accessed two diff erent ways. The fi rst one consists in objectively quantify directly consumed goods and services, or fi nancial income and property, leisure, money spent from the budget for public services, education, but also the amount of harmful substances discharged into the air or water, life expectancy, levels of crime, etc. The second way of expressing the standard of living based on the idea that the standard of living you can imagine as a measure of satisfaction of material and immaterial needs of an individual or household goods and services, rather as a relation between the actual state and between what is perceived as a desirable state or at least satisfactory. The aim of this paper is to examine indicators of living standards and fi nd in them such indicators, which will have signifi cant explanatory power. Or fi nd so many indicators that remain a er multivariate statistical methods, with the same predicative ability. There will also be regions of the Czech Republic clustering, the clusters that have similar characteristics. These newly formed clusters of regions of the Czech Republic would have to divide the region according to the quality standard of living of people who live here. Regions of the Czech Republic are uneven in size. Therefore, the interpretation of some between the regions diff erences must take into account this fact. Even the capital city of Prague has a very specifi c position and therefore the interpretation of results obtained in this investigation must be substantially unique. The standard of living in each region records a large extent, the current economy of the region, but also the degree to which unemployment and related labor market is characterized by demand and supply of labor. For this article were elected the following indicators: regional gross domestic product, the average wage in the regions, the number of women per region, the general unemployment rate, infrastructure (number of km of roads in the 1st, 2nd, and 3rd class + highway), arable land (hectares per region), the index of ecological stability, medical equipment (number of hospitals per region), culture, entertainment and recreation, university educated (public and private universities), disabled -handicapped (1st, 2nd and 3rd degree), number of seniors. Data were selected on the basis of the indicators monitored in the agendas of the European Union. For evaluation of this paper were chosen method of factor analysis and cluster analysis. The same procedure is given in the work Žižka et al. (Žižka et al., 2009 ). Navickas and Malakauskaite in their study reported that the most suitable tool for mapping of regional disparities is cluster analysis, which is the main tool for simulating the growth of regional economies (Navickas and Malakauskaite, 2009 ).
MATERIALS AND METHODS

Univariate analysis of selected indicators
First, descriptive statistics were calculated with diff erent input variables. Input variables were selected on the basis of the indicators monitored in the agendas of the European Union to evaluate disparities between regions. These indicators are freely available from the regional database of the Czech Statistical Offi ce and the database of STEP 2010, which is also provided by the Czech Statistical Offi ce. STEP Database 2010 contains more than 500 indicators to evaluate the economic, social, environmental, agricultural situation in the various regions of the Czech Republic. This database is not a public website, but the Czech Statistical Offi ce it provides for a fee. It has been working with 12 indicators. It was working with only a small set of data, since we have only 14 regions of the Czech Republic and to each county, only 12 indicators. The indicators were be standardized of size the region or number of people in the region.
Methods of multivariate analysis of selected indicators
Factor analysis (factor analysis, FA)
This analysis is used to reduce the scope of the original characters from the statistical fi le based on reasonable assumptions formulated. The analysis is examining the structure and a relationship of the variables to determine whether permits their division into groups, in which the observed I: Selected indicators for determining the standard of living by region for 2010
GDP
Regional gross domestic product ( million CZK)
Average wage The average wage of the average gross monthly wage of an employee -an individual for the reporting period -year 2010 ( CZK).
Number of women The number of women status of the population -women, 31th December reporting year.
General unemployment rate
The ratio of unemployed in the total labor force (in percent), where the numerator and denominator are indicators constructed according to international defi nitions and recommendations applied in LFS. The indicator is constructed according to Eurostat methodology developed based on recommendations of the International Labour Organisation (ILO).
Infrastructure Roads 1st, 2nd, 3rd class and motorway (km).
Arable land
The number of hectares for each region.
Environment (coeffi cient of ecological stability)
The coeffi cient of ecological stability index number and determines the ratio of the areas of stable and unstable landscape elements in the surveyed area.
Medical equipment
The number of hospitals in the county.
Culture, entertainment, recreation The number of units of cultural, entertainment and recreation.
University education (public and private universities)
The number of university -educated population by international classifi cation of education ) and the Czech educational system (in thousands).
Disabled -handicapped (1st, 2nd and 3rd degree) The population of the loss or reduction of work ability (1st, 2nd and 3rd degree).
Number of seniors The number of pension recipients. The aim of cluster analysis is to fi nd such a grouping of data that each cluster of objects with each other, most similar, but also to other clusters themselves, as many diff erent (Melon et al., 2005) Hierarchical clustering starts with a number of clusters, where each observation is independent noise and ends with one cluster, which in turn contains all the observations. At each step the two closest observations or clusters then combined into a whole new cluster. Among the most commonly used methods include hierarchical clustering method of Ward. To identify observed vectors, which are similar, and their subsequent clustering techniques are used several measures of similarity. The most common functions for the distance between two vectors x and y is the Euclidean distance.
To verify the diff erence between clusters of evidence is appropriate to use methods that reveal these diff erences. Is seems appropriate to use analysis of variance.
To calculate all the statistical methods used statistical so ware STATISTICA 10th.
RESULTS
The following table (Tab. II: Basic characteristics of selected variables) are the basic characteristics of selected indicators. These are the characteristics of the location and variability, which give basic information about the examined data set in 2010. Calculated on the basis of descriptive characteristics for the 12 selected indicators of evaluation of living in diff erent regions of the Czech Republic, it was stated that: the average regional GDP is 249 034.30 million CZK, the average wage is 22 039.90 CZK, average number of women in the region is 383 140.80, the general unemployment rate is 6.80%, the average number of miles of roads in the region is 3 982.40, arable land accounts for an average of county 214 863.60 hectares, the average coeffi cient of ecological stability is 1.20%, the average number of hospitals in the region 13.50, the average number of units per culture, entertainment and recreation is 4 304.60, the average number of universityeducated population is 88.30 thousand, the average number of handicapped people are 32 225.20 and the average number of seniors 117 531.10 is see Tab. II.
Variability of selected indicators is very high, it is a consequence of the considerable diversity of regions. The City of Prague has a very specifi c position and the calculated results of individual indicators are signifi cantly higher than the remaining regions CR. The lowest variability was calculated for the average wage, which amounts to 10.77%. Second factor for 2010 is called vulnerable populations. The second factor most correlated with the number of women, the disabled -handicapped and the number of seniors.
Third factor for 2010 is called the environmental variable. The third factor most correlated with the infrastructure, arable land and the environment and also has a strong indirect correlation with the general unemployment rate.
Commented load factor was 0.6 and higher, depending on the newly created variables related to the observed 2010. Factor loadings are presented in Tab. IV.
Variables were fi rst calculated using diff erent methods rotated factor analysis solution. Were also examined based on the value of the Akaike information criteria. Selected solutions were rotated using the Varimax method, which minimizes the number of variables. Or a solution during which all variables between high load with each common factor. About this method of calculation can be said as simplistic method factors. Then we applied cluster analysis on the data. Specifi cally used hierarchical cluster analysis and Ward´s method for determining the similarity between clusters of Euclidean distance. Graphical output of the cluster analysis vertical hierarchical tree plot (Figure 1 : Graph distance connections based on Euclidean distances and 2: Vertical hierarchical tree plot regions of the Czech Republic based on indicators of living standards (Ward method, Euclidean distance). Based on this cluster analysis were assembled group of counties with similar characteristics, which were represented in this article, indicators of living standards. Based on cluster analysis divided the county into three main clusters. The fi rst and largest cluster is a group of counties that connects from an economic point of view: low average wages (compared to other clusters), the low number of university-educated population, very low regional GDP (average over the entire the Czech Republic), low number of seniors, a signifi cantly lower number of hospitals fall the counties in this cluster but also lower the number of handicapped people. This cluster can be named as a cluster with a lower standard of living. These are the following counties: Liberec, Karlovy Vary, Zlin Region, Olomouc Region, Vysočina Region, Pardubice, Hradec Kralove region, Pilsen Region and South Region. The second cluster consists of only four regions: Ústecký Region, Central Region, the South Moravian Region and Moravian-Silesian Region. These counties have signifi cantly higher values than the average for the CR. In this cluster are signifi cantly higher wages than in the fi rst cluster, but also here we fi nd a signifi cantly higher overall unemployment rates, higher regional GDP and a larger number of hospitals added to the region of the cluster. This cluster can be termed as a cluster with an average standard of living. The last cluster is the capital city of Prague. This region is markedly diff erent from all other regions of the Czech Republic. Prague is home to a very high 
DISCUSSION
In this article we have tried to factor analysis using polished new factors that can reduce the number of indicators that can assess the standard of living. Using factor analysis were compiled three new indicators -basic characteristics, vulnerable groups and environmental variable. Reduce the number of variables from 12 to 3 is benefi cial in that our survey. Very similar topic dealt with authors Odehnal and Michalek in 2009. The aim of the paper "Assessment of Competitiveness of European Union Regions Chosen" is a comprehensive evaluation of selected EU regions at NUTS level 2 They have been selected multivariate statistical methods -factor analysis and cluster analysis. A similar procedure to detect diff erences among the Regions was used in this article. The diff erence is only in use in the rotated factor analysis solution (warimax normalized). (Odehnal, Michálek, 2009) Paper "Measuring Living Standards with Proxy Variables," deals with the measurement standard of living by proxy variables. According to author Mark R. Montgomery, Michele Gragnolat, Edmund Burke and Kathleen Paredes is a suitable proxy variables used in the examination of living. The authors tested these variables in demographic research in developing countries. "Proxy" variables used in regression models such as regression and correlation analysis, logistic regression or correlation time series. The aim of this paper was comprehensive evaluation indicators of living standards, so they were chosen for analysis of multivariate methods. (Montgomery et al., 2000) This paper "Measuring Living Standards Using Existing National Sets Date" deals with the general construction index measuring living standards by types of families (Hutten, 1991 ). This article is another possible way to evaluate the data obtained from the database STEP 2010 for the author of this article.
The paper "The Varimax criterion for analytical rotation in factor analysis" deals with the (Kaiser, 1958) . The authors of this article chose rotated solution based on the value Akaike information criteria.
CONCLUSION
Analyses allowed to assess on the basis of multivariate statistical methods disparity in regions of the Czech Republic. This evaluation is complete, the analysis works with all the monitored variables and their mutual infl uences. Using multivariate statistical methods suitable for solving our set objectives. Calculated on the basis of descriptive characteristics for the 12 selected indicators of evaluation of living in diff erent regions of the Czech Republic, it was stated that: the average regional GDP is 249 034.30 million CZK, the average wage is 22 039.90 CZK, general unemployment rate is 6.80%, the average coeffi cient of ecological stability is 1.20%, the average number of university-educated population is 88,30 thousand, the average number of handicapped people are 32 225.20 and the average number of seniors is 117 531.10. Variability of selected indicators is very high, it is a consequence of the considerable diversity of regions. The City of Prague has a very specifi c position and the calculated results of individual indicators are signifi cantly higher than the remaining regions the Czech Republic. The highest values of dispersion of regional GDP (92.50%) and the number of hectares of arable land per region (65.20%). Furthermore, factor analysis was applied to data from the database STEP 2010 from the Czech Statistical Offi ce. Rated twelve selected indicators of living standards. Using factor analysis, the original data base reduced to three emerging factors: 1) basic characteristics, 2) risk groups, 3) environmental variable. Subsequently, we used cluster analysis. In this analysis, we chose our discretion based on hierarchical clustering and the method for determining the similarity between clusters of Euclidean distance, which gives the best results in this type of investigation. Based on this cluster analysis were assembled group of counties with similar characteristics, which were represented in this article, indicators of living standards. Cluster analysis of the breakdown of the county into three clusters according to indicators of living standardsa group of counties with low living standards, with an average standard of living and a higher standard of living. To verify the evidence of diff erences between clusters were calculated by univariate and multivariate analysis of variance for the various indicators of living standards. This analysis shows that signifi cant diff erences between clusters are caused by the standard of living indicators: GDP (regional), the average wage of women, medical facilities, culture, entertainment and recreation, university education, the disabled -handicapped and number of seniors. These results were achieved due to the nature of the underlying data. Underlying data (selected indicators) are calculated in absolute terms rather than in shares. Values of the indicators are recalculated according to the size of the region. Therefore, the results of cluster analysis show considerably diff erent view of the region than is generally known.
SUMMARY
This paper focuses on regional diff erences between the regions of the Czech Republic. The observed inequality in the individual parameters for the standard of living of the population by region has a considerable infl uence on the overall assessment of a particular region. The indicators are evaluated at NUTS 3 (regions), using multivariate statistical methods -factor analysis and cluster analysis. Solution was chosen for the twelve indicators of the evaluation standard of living. First, the basic characteristics were calculated. Variability of selected indicators seemed very high. It is a consequence of the considerable diversity of regions. The City of Prague has a very specifi c position and the calculated results of individual indicators are signifi cantly higher than the remaining regions of the Czech Republic. The highest values of dispersion of regional GDP (92.50%). A er calculating the basic characteristics were calculated with multivariate statistical methods. First, factor analysis was used. Base data was reduced using factor analysis on the three emerging factors: 1) the economy and leisure time, 2) risk groups, 3) environmental variable. Counties were then examined based on the results of cluster analysis. Cluster analysis was compiled groups of regions with similar characteristics. Cluster analysis of the breakdown of the county into three clusters based on selected indicators of living standards. They can be described as a group with higher average and lower standard of living. To verify the evidence of diff erences between clusters were calculated by multivariate analysis of variance for the various indicators of living standards. From this analysis of variance indicates that signifi cant diff erences between clusters are caused by the standard of living indicators: GDP (regional), the average wage of women, medical facilities, culture, entertainment and recreation, higher education, the disabled and older people. These results have been achieved due to the nature of the underlying data recalculation of data by size or region and by population for evaluation of regional disparities is a must. Regions of the Czech Republic are very diff erent in size, population and some indicators of living standards of evaluation.
